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I. INTRODUCTION
In the preceding paper' (referred to as paper I), NMR absorption line shapes were presented for several samples of small platinum particles supported on alumina. In this paper, we discuss the nuclear spin-lattice and spin-spin relaxation phenomena which we have observed in some of the samples.
In particular, we are able to show that most Pt atoms in these samples are "metallic. " However, the Pt atoms which are on the surface of the Pt particles and are thus bonded to adsorbed molecules are to a good approximation nonmetallic.
We show that the Knight shift for the nuclei of these atoms is vanishingly small, leaving only the chemical shift to determine their NMR frequency.
II. SPIN-LATTICE RELAXATION
Nuclear spins arrive at .their thermal equilibrium magnetization by a process called spin-lattice relaxation. This process is usually exponential, with a characteristic time constant T~, the spin-lattice relaxation time.
We measured Tj in our samples using a spinecho technique (Fig. 1) . In a spin echo, two rf pulses are applied, separated by a delay time~d. At time rd after the second pulse, the echo forms spontaneously. The size of the spin-echo signal is directly proportional to the nuclear magnetization lying along the dc magnetic field Ho just prior to application of the first pulse. Each spin-echo sequence (pair of rf pulses) destroys the nuclear magnetization The interaction with conduction electrons is so weak that other relaxation mechanisms (such as paramagnetic impurities) which are not vo independent dominate T~.
In Fig. 3 we show Ti data for sample Pt-46-R which had been "cleaned" by a chemical process described in paper I and then exposed to air. (We label this sample The Pt particles in this sample are probably coated with adsorbed oxygen.
As can be seen in the data, the peak in T) is now at a different position (1. 095 ka/MHz) than in sample Pt-46-R. As shown in paper I, the surface peak in the line shape also shifted to a new position in this sample. In fact, the new position of the Ti peak is exactly at the new position of the surface peak. The fact that the T, is so long shows that the peak position corresponds to zero Knight shift so that the shift in peak position between samples Pt-46-R and Pt-46-air must be a chemical shift due to a difference in adsorbed molecules bonded to the surface Pt atoms.
We measured Ti at 4.2 K (Fig. 4) 
III. SPIN-SPIN RELAXATION
In the spin-echo sequence, it is found that the echo amplitude generally decreases as one increases the time r~between the pair of rf pulses (Fig. 6 ). We measured T2 as a function of position on the line for samples Pt-15-R, Pt-26-R, and Pt-46-R at 77 K (Fig. 7) . The general shape of the data reminiscent of T~ (Fig. 2) (Fig. 7) . As with T~, we find that T& is vp independent except near the position of the surface peak.
We measured Tz (Fig. 7) We attribute this behavior to cross relaxation. A nuclear spin first rapidly cross relaxes with its neighbors and then, together, they relax to equilibrium with the lattice. Each process is described by a time constant: the first by rcR, the cross-relaxation time, and the second by T~, the spin-lattice relaxation time, which we discussed in Sec. II. The cross-relaxation times vcz measured at 77 and 4.2 K are shown in Fig. 9 .
There are three main reasons why we attribute the fast-component relaxation to cross relaxation and not to just another T& process. First, we observe in Fig. 9 
